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(54) LAMINATED-GATE TYPE NONVOLATILE SEMICONDUCTOR MEMORY DEVICE 
(57)Abstract 

PURPOSE: To increase reliability and achieve high 
integration by reducing difference in level and to 
reduce a manufacturing coat by simplifying a 
manufacturing process and to achieve further high 
integration by reducing the area of a memory cell. 
CONSTITUTION; A floating gate electrode and a 
control gate electrode in a memory transistor 13 are 
respectively constituted of a conducting film of of the 
same layer as a polyorystalline Si film 24 and a WSix 
film 31 constituting a control gate electrode in a 
peripheral-circuit transistor 19, For this reason, as 
compared with the constitution In which a control 
gate electrode or the like is formed of the 
polyorystalline Si film 24 and the WSix film 31, the 
difference in level of a memory transistor 13 Is 
smaller and It is easier to make flat and the 
manufacturing process is simpler 
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* NOTICES * 

Japan Pdtortt Off io* ■« not recponsibl* for any 
diNBti oujcad by th« uc« of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not ba translated 
3.1n the drawings, any words are not translated 



CLAIMS • 

[ClaimCs)] 

[Claim 1] The 1st insulated-gate field-effect transistor by which the floating-gate electrode 
is prepared through the 1st insulator layer on the channel field, and the laminating of the 1st 
control gate electrode is carriod out through the 2nd insulator layer on this floating-gate 
electrode, In the laminating gate mold non-volatile semiconductor memory which has the 2nd 
insulated-gate field-effect transistor by which the 2nd oontrol sate electrode is prepared on 
the channel field through the 3rd insulator layer of the same layer as aaid 1st insulator layer 
The laminating gate moid non-volatile semiconductor memory characterized by constituting 
said 2nd control gate electrode by the 1 at electric conduction film of the same layer as sard 
floating-gate electrode, and the 2nd electric conduction film by which the laminating is carried 
out on said 1st electric conduction film in the same layer as said 1st control gate electrode. 
[Claim 2] The laminating gate mold non-volatile semiconductor memory according to claim 1 
characterized by said 1st control gate electrode consisting of the semi-conductor film. 
[Claim 3] The laminating gate mold non-volatile semiconductor memory according to claim 1 
characterized by said 1st oontrol gate electrode consisting of the silioide film. 
[Claim 4] The laminating gate mold nonvolatile semiconductor memory according to claim 2 
or 3 characterized by preparing the semroonduotor nitride in the pair plane of composition 
with said 1 st control gate electrode among said 2nd insulator layer. . 



[Translation done J 
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DETAILED DESCRIPTION ____ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating gate mold non-volatile 
semiconductor memory which had the 1st insulated-gate field-effect transistor which has the 
floatinflrgate electrode, and the 2nd insulatcd-gate field-effect transistor whioh does not 
have the floating-gate electrode. 
[0002] 

[Description of the Prior Art] Drawing 4 allows the memory sections 11, such as EPROM of a 
NOR mold, and a flash EEPROM. In these NOR mold non-volatile semiconductor memories, 
the field insulator layer 12 is selectively formed In the front faee of a semi-conductor 
substrate, the component isolation region is divided and gate dielectric film (not shown) is 
formed in the front face of the component active region surrounded by the field insulator 
layer 12. 

[0003] On the channel field of the storage transistor 13 corresponding to a memory cell, the 
floating-gate electrode 14 la formed through gate dielectrio film, and the laminating of the 
control gate electrode 15 is carried out through the insulator layer for capacity coupling (not 
shown) on this floating-gate electrode 14. The diffusion layer 1 6 as the source and the drain 
of the storage transistor 13 is formed in the component active region of the both sides of the 
floating-gate electrode 14 and the control gate electrode 15. 

[0004] Tho control gate electrode 15 grade is covered with the interiayer insulation film (not 
shown), and the contact hole 17 whioh reaches the diffusion layer IS as a drain is punctured 
by the interiayer insulation film etc. And the bit line (not shown) is in contact wfth the 
diffusion layer 1 6 as a drain through this contact hole 17. 

[0005] Drawing s shows tho approach for manufacturing the 1st conventional example of this 
invention whioh is the NOR mold non-volatile semiconductor memory shown in drawing 4 
about the storage transistor 13 of the memory section 1 1. and the circumference circuit 
transistor 19 of the circumference circuit section 18. As shown in drawing 5 (a) by this 
manufacture approach, it is SI02 as a field Insulator layer 12 to the front face of the Si 
substrate 21 of P type. The film 22 is selectively formed by the LOCOS method, a component 
isolation region is divided, and ft is Si02. It is Si02 as gate dielectric film to the front face of 
the component active region surrounded by the film 22. The film 23 is formed. 
[0006] Then, the polycrystal Si film 24 Is made to deposit onjhe _whole surface wrthaCVD 
method, and it is POCB. Lynn is added on tho polycrystal sTfilm 24 by the pre "deposition ~~ 
method to which it puts to a steam and thermal diffusion of Lynn rs carried out from this 
steam. And it leaves the polycrystal Si film 24 of the shape of stripes which extends in the 
direction vertical to the extension direction of the control gate electrode 14 formed behind at 
RIE to the polycrystal Si film 24 only to the memory section 11. < 
[0007] Next, as are shown in drawing 5 (b). and the ONO film 25 is formed In the whole 
surface and it is shown in drawing 5 (c), only the memory section 1 1 is covered by the resist 
28, and the ONO film 25 of the circumference circuit section 18 is removed. However, it is 
Si02 of the circumference circuit section 18 at this time. The film 23 is also removed. Then, 
as shown in drawing S (d), rt is Si02 as gate dielectric film to th# front face of the component 
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activ e region of the circumference eireurt section 1 6, After forming the film 23 again, the 
polyorystal Si film 27 is jnada tn riftnnsjt ^IRo^iqIb surface and Lynn is ad dedL^ 
fteptfl^WS ^jiris WSjx as shown in d ra ^h^d (eX The gllgSSTlm of l^ 31 gra de is made to 
ofooglrgnlhe whotejsurface, and th ey are the pbiycfystat sTfilm £V and TffSSi The iwrvdde^ 
fifm 32 is formed by the film 31 . And a resist 33 id processed into the pattern of the oontrol 
gate electrode 15 of the storage transistor 13, and the oontrol gate electrode of the 
circumference circuit transistor 1 9. 

[0009] Next, it is WSix where only the circumference circuit section 18 is covered by another 
resist (not shown), after having used the resist 33 as the mask, etching the polycide film 32 
and the ONO film 25 continuously end exfoliating a resist 33, as shown in drawing 5 (fX Film 

31 **** j s usec | as a m<w |< Qnc | th e po |ycrystal Si film 24 of the memory section 1 1 is etched. 
And WSix Film 31 grade is used as a mask and it ia NH- in the Si substrate 21. A diffusion layer 
34 is formed end the storage transistor 13 and the circumference oirouit transistor 19 are 
completed. Then, a welhknown process is performed farther conventionally. 

[0010] With the storage transistor 13 of the memory section 11 in the 1st conventional 
example manufactured as mentioned above, the polycrystal Si film 24 is the floating-gate 
eleotrodo 14, the ONO film 25 is an insulator layer for capacity coupling, and the polyoide film 

32 has become the control gate eleotrodo 15. Moreover, with the clroumference circuit 
transistor 19 of the circumference circuit section 18, the polycide film 32 is a control gate 
electrode, 

[001 1] Drawing 6 shows the memory sections 11, such as EPROM of eight steps of NAND 
molds, end a flash EEPROM. In eight steps of these NAND mold norr-volatile semiconductor 
memories, eight storage transistors 13 share a diffusion layer 10 one by one, and are arranged 
at the serial, and one more selection transistor 35 is arranged at each serial at the both sides 
of eight storage transistors 13. 

[0012] Although the floating-gate eleotrodo 14 Is also formed in each storage transistor 13 
besides the control gate eleotrodo 15 like the case of an above-mentioned NOR mold non- 
volatile semiconductor memory, only the control gate electrode 15 is formed in the selection 
transistor 35. The contact hole 1 7 for bit lines is formed on the diffusion layer 1 6 of an 
opposite hand in the storage transistor 1 3 of one selection transistor 35, 
[0013] Drawing 7 shows the selection transistor 35 among the 2nd conventional examples of 
this invention whiob is the NAND mold non-volatile semiconductor memory shown in drawing 
g . Si02 whioh is gate dielectric film with the storage transistor 13 of this 2nd conventional 
example The polycrystal SI film 36 on the film 23, and Si02 The film 37 and the polycrystal Si 
film 38 are the Insulator layer and the control gate electrode 15 the floating-gate electrode 14 
and for oapacrty coupling, respectively. 

[0014] For this reason, as shown in drawing 7 , the polycrystal Si film 38 is made into the 
shunt of the polycrystal Si film 36, and the polycrystal Si film 36 and 38 two-layer [ these ] 
constitutes the control gate electrode 15 from the selection transistor 35. That is, they are 
the polyorystal SI film 38 and Si02 in the predetermined location of the memory section 11. 
The contact hole 41 was formed in the film 37, and the polyorystal Si film 36 and 38 comrades 
ere electrically oonneoted through the aluminum film 42 whioh covered and formed this 
contact hole 41 . 
[0015] 

[Problem(s) to be Solved by the Invention] However, In the 1st conventional example shown in 
drawing 5 , compared wrth the level difference in the circumference circuit transistor 1 9, the 
level difference in the storage transistor 13 is large so that clearfy also from drawing 3 (b- For 
this reason, the aspect ratio of the contact hole 17 is large, and it is unreliable. Moreover, 
shoe flattening ia not easy, high integration by muftilayeHnteroonneotlorHzIng Is also 
difficult. And since ft Is necessary to form the two-layer pofycrystsJ Si film 24 and 27, 
compared with the usual insulated-gate field^efFeot transistor, there are many production 
processes and a manufacturing cost is high. 

[0016] Moreover, in order to oonnect the pbiycryatal Si film 36 end 38 comrades electrically, 
the contact hole 41 and the aluminum film 42 are required of the 2nd conventional example 
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shown in drawing,? . However, it is necessary to make 9 prtoh larger than the polycryatal Si 
film 36 and 38, and to enlarge the dimension of the contact hole 41 by the aluminum film 42 
patterning is net easy the film, compared with the polyorystal Si film 36 and 38, for the 
aluminum film 42 whioh is not good as for step coverage nature so that clearly also from 
drawing 7 (b). Therefore, it is difficult to reduce memory oeli area and to attain high 
integration in this 2nd conventional example. 
[0017] 

[Means for Solving the Problem] The laminating gato mold nonvolatile semiconductor 
memory of claim 1 The floating-gate electrode 14 is formed through the 1st insulator layer 23 
on the channel field. The 1st insufated-gate field-effect transistor 13 by which the laminating 
of the 1st control gate electrode 15 is carried out through the 2nd insulator layer 23 and 37 
on this floating-gate electrode 14, In the laminating gate mold non-volatile semiconductor 
memory which has tha 2nd insulated-gate field-effect transistor 19 and 35 by which the 2nd 
control gate electrode 15 is formed on the channel field through the 3rd insulator layer 23 of 
the same layer as said 1 st insulator layer 23 It is characterized by said 2nd control gate 
electrode 15 consisting of sa iq^ Ut electric conduction film 24 and the 2nd electric conduction 
filrfTi Tf and 38 by which the laminaffngT?car^ the samV taVoyiislIhe 1st " 

iSectnc-co^ and 36 of the samolayer as saioHfloa^ng^gatV^Bc^ 

said 1st control gate electrode 15. 

[0018] The laminating gate mold non-volatile semiconductor memory of claim 2 is 

characterized by said 1st control gate electrode 15 consisting of the semi-conductor film 38 

in the laminating gate mold nonvolatile semiconductor memory of claim 1. 

[0019] The laminating gate mold non-volatile semiconductor memory of claim 3 is 

characterized by said 1st control gate electrode 15 consisting of the silioide film 31 in the 

laminating gate mold non-volatile semiconductor memory of olaim 1. 

[0020] The laminating gate mold non-volatile semiconductor memory of olaim 4 is 

characterized by preparing the semi-conductor nitride in the pair plane of composition with 

said 1st control gate electrode 15 among said 2nd insulator layer 25 and 37 in the laminating 

gate mold non-volatile semiconductor memory of olaims 2 or 3. 

[0021] 

[Function] In the laminating gate mold non-volatile semiconductor memory of olaims 1-3, the 
floating-gate electrode 14 and the 1st control gate eleotrode 15 in the 1 st insulated-gate 
field-effect transistor 13 consist of the electric conduction film 24 and 38 of the same layer, 
and 31 and 38 with the 1st [ which constitutes the 2nd control gate eleotrode 15 in the 2nd 
Insulated-gate field-effect transistor 19 and 35 ], and 2nd electric conduction film 24 and 36, 
and 31 and 38, respectively. 

[0022] For this reason, compared with the structure where any of the floating-gate electrode 
14 or the 1st control gate electrode 15 they are consists of both 31 and 38 [ the 1st and 2nd 
electric conduction film 24 and 36 and ], the level difference in the 1st insulated-gate field- 
effect transistor 13 is small, flattening is easy, moreover it is not necessary to use the 1st 
and the 2nd eleotrio conduction film 24, 36, end 31, and electric oonduotion film 42 other than 
38, and a production process Is simple. 

[0023] Moreover, in the 2nd insulated-gate field-effect transistor 10 and 35, the 2nd control 
gate eleotrode 15 is constituted by the 1st electric conduction film 24 and 38, this 1st 
electric conduction film 24, and the 2nd eleotrio conduction film 31 and 38 by which the 
laminating is carried out on 36, and tho insulator layer doea not intervene between 31 and 38 
[ thoso / 1st /, the 2nd electric oonduotion film 24 and 36, and 1 For this reason, the contact 
hole 41 for connecting electrically the 1st and the 2nd electric conduction film 24, 36, and 31, 
and 38 comrades and the additional electric conduction film 42 are unnecessary, and these 
are able to reduce memory coll area compared with required structure. 
[0024] In case the natural oxidation film is removed from the front face of the 1st eleetrio 
oonduotion film 24 end 36 which constitutes the 2nd control gate electrode 19 and 35 from a 
laminating gate mold non-volatile semiconductor memory of claim 4. it is possible to prevent 
that the 2nd insulator layer 25 and 37 In the 1st Insulated-gate field-effect transistor 1 3 is 
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etched by the semr-oonduotor nitride. 

[0023 Moreover, even if the 1st control gate electrode 15 consists of the silioido film 31, the 
adhesion of the 1st control gate electrode 15 and tho 2nd insulator layer 25 is good because 
of a semi-conductor nitride, and it oan prevent that the constituent of tha 1st control gate 
electrode !5 invades Into the 2nd insulator layer 25, and the membraneous quality of the 2nd 
Insulator layer 25 deteriorates by the semi-conductor nitride. 
[0026] 

[Example] Hereafter, the 1st and 2nd examples of this invention ere explained, referring to 
drawing 1 -3. In addition, the same sign is gjven to drawing 5 . the 1st and 2nd oonvantional 
example shown in 7, end the corresponding component 

[0027] Drawing 1 chows the approach for manufacturing the 1st example of this invention 
which is the NOR mold non-volatile semiconductor memory shown in drawing 4 about the 
storage transistor 13 of the memory section 11, and the ciroumference circuit transistor 19 of 
the circumference circuit section 18. The same process is substantially performed with the 
case where the 1st conventional example shown in drawing 5 is manufactured until it adds 
Lynn on the poiycrystal Si film 24 made to deposit on the whole surface also by this 
manufacture approach, as shown in drawing 1 (a). 

[0028] However, it leaves the polyory atal g film 24 also all over the circumference circ uit 
section 18 at; the sa me time it leaves me poiycrystal Si film 24 of the shj^oof stripeiPwTITch 
oxters In^ the direction VtttticaUQ the extension ^^^^ilha^^^^i ?lr?trHr"l?f 
formed behind at RIE to ^ppjyorystal Si jilm 24 atterthat to the rneS^rysection ii. in"" 

pro^Ltojn^if facture €fiis^1st exam ple^ * — - — 

[0029] Next, as shown Yn™orawin« iXGUhe ONO film 25 ia formed in the front faoe of 
poiycrystal Si film 24 grade, further, as ahown in dmwjntl (o), only the memory section 11 ia 
covered by the resist 26. and the ONO film 23 of the circumference circurt section 18 is 
removed by plasma etching etc. 

[0030] Next, as shown in drawing 1 (d), after exfoliating a resist 26, the natural oxidation film 
on the polyorystaj Si film 24,in the circumference circuit section 18 (not shown) is etched 
with fluoric acid water. Si02 by the side of the upper layer of the ONO film [ in / at this 
time / the memory section 1 1 ] 25 Since the film is also etched simultaneously, rt is 
expected, and it is this Si02. Membranous thickness is thickened. 

[0031] Then, WSix The siiicida fi l m of film 31 grade is made to deposit on the wh ole surfa ce, it 

WSTx. The polycrde film 43 informed by the htrrrtl, And a resist 33 is processed into the 
pattern of the control gate electrode 15 of the storage transistor 13, and the oontrol gate 
electrode of the circumference circuit transistor 19. 

[0032] Next as shown in drawing (e), a resist 33 is used as a mask, and it is WSix. Only the 
film 31 is etched by RIE Then, by the high selection-ratio oxide film etching system, as shown 
m drawing- 1 (ft tha ONO film 25 of the memory section 1 1 is etched, and the polyorystal Si 
film 24 of the memory section 1 1 end the circumference circuit section 18 is etched 
succeedingty. And WSix Film 31 grade is used as a mask and it is N+ in the Si substrate 21 A 
diffusion layer 34 is formed and the storage transistor 13 and the circumference circuit * 
transistor 19 are completed, Then, a well-known process is performed further conventionally 
[0033] With the storage transistor 13 of the memory section 11 in the 1st example 
manufactured as mentioned above, the poiycrystal Si film 24 ia the floating-gate electrode U. 
the ONO film 25 is an insulator layer for capacity coupling, and it is WSix. The film 31 Is the 
oontrol gate electrode 15. Moreover, with the circumference circuit transistor 19 of the 
circumference circuit section 1 8, the polycide film 43 is a control gate electrode. 
[0034J And a level difference [ in / so that clearly from drawing I (f) / the storage transistor 
13 ] is the porycryatal 5i film 24 and WSix which it is only large about 20nm compared with 
the level difference in the circumference oircurt transistor 19 because of the ONO film 25 
and are the floatinjr-gate eleotrode 14 and the control gate electrode 15 of the storage 
transistor 13. The level difference by the film 31 and the level difference by the polycide film 
43 which .a the control gate electrode of tho circumference circuit transistor 19 do not 
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almost hav« a difference. 

[0035] Moreover, while processes, such as deposition of the polyerystaJ Si film 27 and 
addition of Lynn, are unnecessary since the poiyorystal Si film 27 Is not used in this 1st 
example if the 1st conventional example shown in drawing 5 is compared with this 1st 
example, in case the polycrystai Si film 24 is etched, processes, such as patterning of a wrap 
resist, are also unnecessary in the circumferenoe oirouit section 18. and this 1st example of a 
production process is simpler. 

[0036] In addition, at the 1st example, rt is the poiyorystal SI film 24 and WSix of the memory 
section 11. Although the ONO film 25 is used as an Insulator layer for capacity coupling 
between film 31, the ONON film which prepared the SiN film on this ONO film 25 may be used 
as an insulator layer for capacity coupling. If this ONON film is used, they are the ONO film 25 
and WSi*. Adhesion with the film 31 is good, and WSix. W in the film 31. Si, stc. are SI02 by 
the side of the upper layer of the ONO film 25. It oan prevent that invade into tho film end the 
membraneous quality of the ONO film 25 deteriorates. 

[0037] Moreover, S$02 by the side of the upper jayer of the ONO film 25 in the memory 
section 11 If this ONON film is used, in case the' natural oxidation film on the polycrystai Si 
film 24 in the circumference circuit section IB will be etched with fluoric acid water by the 
process of drawing 1 (d) Since the film can also prevent being 1 etched simultaneously, it is 
expeoted, and it is this Si02. It becomes unnecessary to thicken membranous thickness. 
[0038] Drawing 2 and 3 show the approach for manufacturing the 2nd example of this 
invention which is the NAND mold non-volatile semiconductor memory shown in drawing 6 
about th© storage transistor 13 of the memory section 1 1, and the selection transistor 35. 
Also with this manufacture approach, it is SI02 as gate dielectric film to the front face of a 
component active region. The same process is substantially performed with the case where 
the 1st conventional example shown in drawing 5 is manufactured until it forms the film 23. 
[0039] As shown in drawing 2 (a) after that, the polyoryatal Si film 38 Is made to deposit on 
the whole surface with a CVD method, and in order to manufacture this 2nd example, as 
shown in drawing 2 (b), a resist 44 is prooessed into a wrap pattern for the field which should 
form the part and the selection transistor 33 of the shape of stripes whioh speolfies the width 
of face of the floating-gate electrode 14 of the storage transistor 13 whioh should be 
arranged to a serial on the polycrystai Si film 39. And this resist 44 is used as a mask and RIE 
to the poiyorystal SI film 36 is performed 

[0040] Next, as shown in drawing 2 (o), after exfoliating a resist 44, the polycrystai Si film 36 
is oxidized, and it is Si02 to the front face. Tho film 37 is formed. Then, Si02 of the field 
which should cover only the field whioh should form the storage transistor 13 by the resist 45. 
and should form the selection transistor 35 as shown in drawing 2 (d) The film 37 is etched. 
And as shown in drawing 2 (e), after exfoliating a resist 45, the polycrystai Si film 38 is made 
to deposit on the whole surface with a CVD method. 

[0041] Next, as shown In flrajfljpg; 3 (a), a resist 46 is processed into the pattern of the control 
gate electrode 15 of the storage transistor 13 and the selection transistor 35 on the 
polycrystai Si film 38. this resist 46 is used as a mask, and RIE to the poiyorystal Si film 38 is 
performed. And Si02 which used the resist 48 as the mask succeeding^ and has been 
exposed from this resist 46 as shown in drawing- 3 (b) RIE to the film 37 is performed. 
[0042] Next, as shown in drawing 3 (o), a resist 46 is used as a mask further succeedingly. and 
RIE to the poiyorystal Si film 36 exposed from this resist 46 is performed. And after 
exfoliating a resist 48. poiyorystal Si film 38 grade is used as a mask, a diffusion layer 1 6 is 
formed into the Si substrate 21 r and the storage transistor 13 and the selection transistor 35 
ana oompleted Then, a wall-known process is performed further conventionally. 
[0043] With the storage transistor 13 of the 2nd example manufactured as mentioned above, 
the polycrystai Si film 36 and 38 is the floating-gate electrode 14 and the oontrol gate 
electrode 15, respectively so that clearly also from drawing 3 (c>, and it is Si02. rt Is an 
insulator layer for the film 37 to carry out capacity coupling of these polycrystai Si film 36 
and the 36 comrades. However, at the selection transistor 35, it is Si02. The film 37 does not 
exist but the top face of the polycryetal Si film 36 and the underside of the poiyorystal Si film 
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38 which are both the oontro! gate electrodes 15 are extensively in contact. 

[Q044] Therefor©, those are able not to need the contact hole 41 and the aluminum film 42 for 

connecting the polyorystal Si film 36 and 38 eomrades eleotrioajly for the appearance of the 

2nd conventional example shown in drawing 7 , but to reduce memory oell area to it in this 

2nd example, oompared with the required 2nd conventional example. 

[0045] In addition, It la SI02 as an insulator layer for carrying out capaoity coupling of the 

polyorystal Si film 36 and 38 comrades whioh are the floatinff-flate electrode 14 and the 

control sate electrode 15 of the storage transistor 13 in this 2nd example. Although the film 

37 is used, it Is this Si02. 7>ie SIN film may be prepared on the film 37 and the ONO film 25, 

the ONON film. etc. may be used like the 1st above-mentioned example. 

[0046] 

[Effect of the Invention] Since the level difference [ in / with the laminating gate mold non- 
volatile semiconductor memory of claims 1-3 / the 1st insulated-gate field-effect transistor ] 
is small, the aspect ratio of a contact hole Is small and it is reliable, and since flattening is 
easy, high integration by muttilayeHnteroonnectlon-ising is also possible. And since a 
manufacturing cost is low since the production process is simple, and it is possible to reduce 
memory cell area, the further high integration is possible. 

[0047] It is possible to prevent that tho 2nd insulator layer in the 1st insulated-gate field- 
effect transistor is etched in the laminating gate mold non-volatile semiconductor memory of 
claim 4, the adhesion of the 1st control gate electrode and the 2nd insulator layer is good, and 
Since it can prevent that the constituent of the 1st control gate electrode invades into the 
2nd insulator layer, and the membraneous quality gf the 2nd insulator layer deteriorates, 
dependability and a data-hold property are high, 

[Translation done.] 
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* NOTICES * 

Japan Patent Off ios is not responsible for any 
dseases caused by ths use of this translation. 

1Thia document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word whioh oan not be translated. 
3,ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] """"" " , " 

[Drawing 1 ] It is the sectional side elevation showing the manufacture approach of the 1st 
example of this invention in order of a prooess. 

£ Qrawing 2] The first half of the manufacture approach of the 2nd example of this invention is 
shown in order of the process, and it is a sectional aid* elevation in the location which meets 
the S-S line of draaihg t 6 . 

[Drawing 3] The second half of the manufacture approach of the 2nd example is shown in 
order of the process, and it is a sectional side elevation in the location which meets the S-S 

lino of drawing 6 . 

folWJff 4] It is the top viow of tho memory section in the laminatlne gate mold nonvolatile 
semiconductor memory of the NOR mold whioh can apply this invention. 
JSESwi^] It is the sectional aide elevation showing the manufacture approach of the 1st 
conventional example of this invention in order of a process. 

[ Drawing 6] It is the top view of the memory section in the laminating gate mold non-volatile 

semiconductor memory of the NAND mold which can apply this invention 

]^rwJ] [The important section of the 2nd conventional example of this invention is shown. 

(a) is a sectional side elevation and (b) is a top view. 

[Description of Notations] 

13 Storage Transistor 

14 Floating-Gate Electrode 

15 Control Gate Electrode 

19 Circumference Circuit Transistor 

23 Si02 Film 

24 Polyoryetal Si Film 

25 ONO Film 
31 WSix Film 

35 Selection Transistor 

36 Potycryatal Si Rim 

37 Sr02 Film 

38 Polycrystal Si Film 



[Translation done.] 
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